Quantitative analysis of Werner helicase activity using the single-molecule fluorescence detection system MF10S.
We developed a system that uses the single-molecule fluorescence detection system MF10S to assess quantitatively the activity of WRN helicase, the product of the causative gene of Werner syndrome that includes premature ageing. Double-strand DNA substrates labeled with the fluorescence dye TAMRA at the 5' end and with a quencher at the 3' end of the counter strand were incubated with a single trapper oligonucleotide and Werner helicase, and the resultant single DNA fragments labeled with TAMRA produced by the unwinding of WRN helicase were detected using the MF10S. The results using this system and those using polyacrylamide gel electrophoresis were well correlated. The MF10S system provides a quantitative analysis that is much faster, simpler, and more economical than systems using polyacrylamide gel electrophoresis and radioisotopes, and could be used as a quantitative analysis system for Werner helicase and other DNA helicase activities.